O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0414U001978
Oco006J1uBi TO3HAYKH: BinKpura

HJaTa peecrtpamnii: 21-05-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpetsaxk Banepis AnarosiiBHa

2. Tretyak Valeriia Anatoliivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcrTy: 19-05-2014

CrneniaJbHICTh 32 OCBiTOO: 8.05010102

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxom KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJi30BaHOi BYEHOI pazu): [l 26.002.02

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.35.45
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1. MeTonu Ta 3acO6M MaTeMaTUYHOI'O MOZEJIIOBAHHS [IPOLECiB TENJI000MiHy y 1B0da30BOMY cepeoBuILi (Ha

IIPUKJIAJ] J1a3€PHO-IyTOBOTrO HAIlJIaBJIE€HHS)

2. Methods and means of mathematical simulation of heat transfer in two-phase environment (by the example of
laser-arc welding)

Pedepar:

1. lucepTariis nmpucBsaYeHa po3podili MaTeMaTUYHUX Mojiesieil, e(PeKTUBHUX aIalITUBHUX METO/IiB Ta 3aC06iB
KOMIT'IOTEPHOT'O MOZEJIIOBAaHHS TEIJIOBUX IIPOLIECIB y 1BO(A30BOMY IBOLIAPOBOMY CE€PEIOBUIILI HA IPUKIAA]
JIa3€pHO-IyTrOBOTrO HamasjeHHs. OCOOJIMBOCTSIMHU 00'€KTa MOZIEJIIOBAHHS € 3MiHHA POPMa; MOXJIUBICTb (PA30BOTO
[epexoy; JJIOKaJIbHICTh, BU-COKA MOTYKHICTb Ta IIBUKICTh IEPEMIllIEHHS HArpiBaJIbHUX €JIEMEHTIB. MaTeMaTuiHy
MoO-zesb cGOPMOBAHO Y BUIJISIA] TPAaHAYHO] 3a/1ayi 17151 HeJliHilTHOro HecTallioHapHOTO TPUBU-MipHOTO
IrudepeHLiaZbHOTO PiBHSIHHS B YaCTUHHUX MOXiTHUX, BU3HAYEHOTO Ha 3MiHHiN 00-y1acTi. HesniHiliHicTh 3aaa4i
006yMOBJIEHA 3aJIeXKHICTIO KoedillieHTa 06'eMHOI TEIJIOEMHOCTI BiJl TEeMIIEpaTypH, 1181 SIKOi IPOIIOHYETLCS JIiHINHO-

€KCIIOHeHIliaslbHa allpoKcumaliisi. 3a-IIporloHOBaHO METOJ, MOJeJIIOBaHHS, 110 3abe3Ievyye BpaxyBaHHS



0COO6JIMBOCTEN NPOLIECY ¥ YMOBU BUHUKHEHHS (Pa30BUX NIEPEXOLiB B IUCKPETHOMY 4aci IPU KOPEKTHOMY
3aCTOCYBaH-Hi CXeM HaCKPi3HOT'O PO3PaxyHKY /10 PO3B'sa3aHHA 3a1a4i CTedaHa METOLOM CKIHUEHUX Pi3-HULIb.
Mertop, 1106y10BY aalITUBHUX CITOK yIOCKOHaJIEHO 32 PaXyHOK: YPaxyBaHHS MIBU-KOCTi 30DKHOCTI iTepaniiiHux
MIpOLIeCiB pO3B'SI3yBaHHS CUCTEM HeJliHINHUX Pi3HUIEBUX Pi-BHSIHb YMCEJbHUM CEHCOPOM; €TAIly I1ONEPEIHbOTO
PO3paxyHKYy, 110 BUPiLlye Ipo6ieMy HEBIATIOBIIHOCTI 30H yIIiJIbHEHHS CiTKM Ta BUCOKUX I'PaflieHTiB. MeTog,

OaslaHCy pO3II0-BCIOIKEHO Ha 33/1a4i 3 po3pUBHUM Koe(illieHTOM IIPU MOXiJHil 110 Yacy.

2. The dissertation is devoted to the mathematical models, effective adaptive methods and computer simulation of
thermal processes in two-phase two-layer environment (by the example of laser- arc welding) tools development.
The features of the simulation object are a variable form; potential phase transition; locality, high power and
velocity of the heating elements. The mathematical model is formulated as a boundary problem for unsteady
three-dimensional nonlinear partial differential equations defined in the variable domain. The nonlinearity of the
problem is caused by the temperature dependence of the volumetric heat capacity for which the linear-
exponential approximation is proposed. The method of simulation that provides accounting features of the process
and conditions of phase transitions in discrete time at the correct discretization schemes for solution of the Stefan
problem in enthalpy formulation by finite differences method is proposed. A method of adaptive mesh generation
improved through: taking into account the rate of convergence of iterative processes of solving systems of
nonlinear difference equations by numerical sensor; phase of the previous calculations, which solves the problem
of inconsistency of mesh refinement and high gradients zones. Balance Method is extended to problems with
discontinuous time derivative held coefficient.
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